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As anrrwmed in the preceding Progress Report (Noo 171, a joiwt NASA- 
NAMI Reporta NAMI-987, "Lisrrsclrp Emrgy Tmder *tm a d  Dom Equivalents 
of Galactic Rudiation Exposure in Space"har beon distributed. its essential findings 
have been presented a t  the Aa~rwal Meeting of the Aemrpace Medical Association fn 
Waohictgtosa on April 12, 1967. 

Work has contimed in a directfon that procmds, from ~ A Q  LET distribution 
of the primary galactic mdiatlon as amlyred in NAMI-987, to he tmmifiow hat 
occurs as the mdiation twvels in abrbing naaterial , It preved advuaetogesus to h m k  
down the computational asrolysis in two ports, The first one pertaim excBJsively io 
tho residuai primary flux a d  its LET spectrvm at different depths whweas the wxmd 
o m  follows up the kta of the energy removed from the primary beam in wclear colLido,.sro 
It is easily seen h a t  the first task is much simpler t h a w  he secod, Dssin~etrically, mtn 
importance msts on the first part r ime it concern that fraction of he P O ~ Q I  energy dis- 
sipation for which I#) degrading of the LET occuna looog the biologically mot effective 
post0 

k view of the uwsucdiy I ~ r g e  compuEatiom1 workload involved in c! complete 
analpfs of a l l  Z rwmben of the heavy 490ctn~m, the Ne component (2 = IO, A = 20) 
was selected as a representative medium heuvy nucleus fcw he first phase of he W m m  
in which the bark computational procedure was to be d.velopode At this time, tho 
analysis of the tmnsitton of tho primary flux for he Ne component i s  completed. h e  
fbafwre of the results i s  of special interest. Since he diffsreartlal emray spcfmnir of 
he incident mdiation has a pronounced broad maximum at Q compamtively high a ~ ~ ~ g y ,  
ioeoa a positive dope over a sizeable i n t e n d  at low energies, he low energy flux 
initially incteares with Dncmsiq depth down to a pint cwmsporreding to the rageage of 
the particles of the flux maximum. What c a m t  bs seen intuitively in t lds  trowaitiorn is 
that, for the particular spectral co,nfigumtiora of the galactic mdiatiom, C J C ~ K Y ~  initial 
increcase of abaosbed dose accompanier th is  ch~nge, In other words, though he residua! 
ptiimry flux decmases, its absorbed dose imxeaser. %e could call thir 42 perdo hiSld- 
up sirace it is not caused by production of secondaries, 

With regard io the tmrrsitioua of the LET distribution itmlf, it trxhib;ts, f ~ r  
the h i d e n t  beam as well  as at a l l  depths, a steep negative slope fmm #ne rninQTm>m 
LET BO the close vicinity of ohe noflow "spike" due to the energy dissipation in the 
Bwgg peak at maximum LET, As he Beam pemtrotes more dsapiy into he shielding 
or tar@ material ske s t e p m a  of the dope iessem, yet irn such a way itat he energy 
dissipation at very high LET values increases subabntially d i e m s  in Q mi1 section 
irrr he vfcfnity ob the minimum LET it de- ,reoms 0 
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The important implications of the findings bear upon the problem of the 
microbeam effectiveness of heavy nuclei. The indicated rubskmtial incmae of the 
U T  spectrum at high and very hi& wluab toward greater depth in the tcarget means 
k t  maximum fluxes of "microbsam" wi l l  prevail, in any sxperiinsntol design, 
behind a well-defined optimrm shield thicknsrt which is wmerlcatly different for 
each Z comgorwrnt Optimum moderrrbr h i c h s  vary from 12 &m2 for the C 
g m p  (Z = 6 b  9) to 6g/cm2kr the Ne group (2 = 10 to 19)and Qtnolly to 3,5 
9/cm2fo~ the, CQ grwp (Z = 20 to 28). A bask difficulty in arch experimentation 
with the microbeam portion of the hwvy galactic spectrum mots in the fact that the 
flux ob high LET representiq the microbeams Q ~ W P  b accompanied by the gemml 
background of a l l  other prirmry and agcolrdaoy comeonen)r. This makes it quite a 
problem to identify what part of on o h e d  btological effect Is to be ascribed to 
the microbeams. The sttuatlon Is dmillar R he one in he early years of h e  Manhattan 
project when, in h0 study sf the biological effects of neutowrr, it was quite difficult 
to produce a neutron mdiation field not conbdmted with (lomrm wys. 


